With the help of a vector model for dynamic panel error correction (PVEC), this article examines the extent to which a country's policy shocks spread to the economic activity of other countries in the West African Economic and Monetary Union (WAEMU). The results of one part, the emergence of externalities that cause asymmetric shocks and another part, the public expenditure shocks induce greater spillover effects on economic growth than public revenue shocks. Both results imply the structural heterogeneity of economies, leading to an uneven distribution of the benefits and costs of a common monetary policy. Therefore, corrective measures can be applied, through a real policy mix, which can reduce the risks of instability related to budgetary externalities.
Introduction
Like the euro zone, the West African Economic and Monetary Union (WAEMU) is a monetary union with no central or federal budget. Thus, in times of financial stress, governments cannot rely on the funding of a national central bank, which strengthens ex-ante budgetary discipline but makes countries more fragile ex-post. The absence of both national monetary policies and a common budget places the burden of stabilization on national budgetary policies [1] .
This form of integration leads to an arrangement of macroeconomic policies whose benefits focus on the facilitation of intra-community trade [2] , on the reduction of the inflation rate of the countries [3] and on lowering interest rates and increasing investment [4] . However, the costs of macroeconomic policy flexibility appear for those countries that can no longer use monetary policy to stabilize economic cycles.
Given the resurgence of exogenous shocks, budgetary policies, despite their consequences, remain the only means by which balance can be restored. These consequences, known as "Spillover Effects", continue to fuel the debate in search of optimal solutions for monetary unions. Indeed, the excessive use of the budget instrument amplifies the level of public deficits thus generating externalities that question its effectiveness.
In analyzing the stability of budgetary policy in WAEMU, Diop and Diaw [5] show that shocks to public capital spending do not lead to inflationary pressures and positively influence private sector investment in Benin, Mali, Morocco and Senegal. On the other hand, the control of the evolution of public consumption expenditure seems important since they are very sensitive to inflation in States like Cote d'Ivoire and Senegal. They also find that shocks to the tax burden rate have only negative effects on the economic activity of the union states and also on the private consumption of households, hence a strict control of its evolution so as not to not create distortions in the economies of the area.
In the Economic and Monetary Community of Central Africa (EMCCA),
Ondo Ossa [6] finds that the negative externalities created by excessive deficits in some countries may impact on others and cause pressure on the central bank through public debts. In this respect, a member country that does not ensure the solvency of its public finances automatically poses a risk to the financial stability of the area, through a rise in long-term interest rates.
In view of these theoretical and empirical cleavages, the purpose of this article is to determine the nature of the externalities of budgetary policies and, secondly, to assess their magnitude on the economic activity of the WAEMU countries.
The choice of WAEMU as a field of investigation is justified for three reasons:
first, the presence of structural heterogeneity requires devoting significant stabilizing power to fiscal policies [7] , then economies are highly open and vulnerable to exogenous shocks and finally the presence of asynchronous economic cycles requires coordination of budgetary policies [8] .
We use panel VARs that not only solve the problem of endogeneity of the regressors but also simulate independent structural shocks between them and the macroeconomic environment in order to confirm or refute a monetary or budgetary explanation of the economic fluctuations [9] [10].
The purpose of this paper is to present first the theoretical foundations of the effects of overflow of fiscal policies 1), then the methodology 2) and finally the results 3), before concluding on their implications in terms of economic policies.
Economic Literature on the Budgetary Policies Spillovers
At the theoretical level, there is some divergence on the effects of budgetary pol- Thus, the neo-realist or intergovernmentalist theory, emphasizing the importance of domestic policies in community spaces, emphasizes that the core priorities of national governments remain their own programs [13] . In the same logic, the theory of areas of natural integration 1 of the New Economic Geography highlights the "border effects" which admit that when the institutional preference zones do not cover the areas of natural integration, the spillover effects are important; this may have trade implications [14] [15]. Economic and trade integration is a bulwark against asymmetric shocks [16] , but the emergence of budgetary externalities in currency unions questions the effectiveness of budgetary policy as an instrument for regulating economic activity. The single monetary policy can no longer correct the effects of a demand shock [17] [18] .
In the euro area, Persson and Tebellini [19] argue that budgetary policies can generate significant externalities and risks to the sustainability of public finances. Indeed, economies are interdependent to the point that a country's Areas where countries are naturally close and whose transactions are facilitated by this proximity policies affect the economic performance of neighboring countries. But Gros and Hobza [20] point out that, in general, the externalities of the budget are weak or even insignificant in the European Union. On the other hand, the work of Beetsma et al. [21] highlights positive externalities through the foreign trade channel.
Auerbach and Gorodnichenko [22] showed from a study of a panel of 30 OECD countries (mostly euro area countries) that the spillover effects of budget shocks are more important during periods of recession. Similar analysis carried out in the WAEMU space confirms the existence of spillover effects of countries' budgetary policies through the trade channel [5] [23] , but these works identify only a few channels of transmission of shocks without specifying the extent of the spread of these shocks on the economic growth of the countries of the union.
Empirical works variously appreciated the budgetary spillover effects in currency unions. From a structural VAR model, Sarr [23] shows that an increase in public spending can increase national inflation and average inflation of WAEMU if the central bank reacts with a restrictive monetary policy, this can negatively affect the activity of all the member countries of the union. Thus, the credibility of budgetary policy appears to be strongly linked to the degree of convergence of the WAEMU economies [8] . It is therefore easy to notice that the deterioration of a country's budgetary position sends a bad signal to investors who modify their risk behavior with regard to government securities [24] .
Methodology for Evaluation of Budgetary Externalities
We use a dynamic panel vector error correction model (PVEC) or panel vector 1 Areas where countries are naturally close and whose transactions are facilitated by this proximity. The estimation of a PVEM or PVAR will depend on the stationarity of the variables but also on the cointegration relation between these variables. Then, to specify the final model, the following steps are considered: the stationarity test, the determination of the optimal number of delays, the granger causality test, the estimate of the coefficients by the generalized method of moments, the test of stability for model validation, the variance decomposition of forecast by Cholesky method, and the impulse response functions.
In terms of the theoretical review, we use endogenous variables (gross domes- 
Presentation of the Results of the Estimates
To ensure the reliability of the results, we carried out 3 tests taking into account the individual heterogeneity (IPS test, Hadri test, Breitung test).
The results in the annexes indicate that, with the exception of the inflation rate, all the variables are integrated of order 1 (Table A1 ) and the optimal number of delays is evaluated at 2 (Table A2) . We note the existence of three cointegration relationships, which justifies the estimate of a PVEC model (Table 1) . 
-The index i represents a given country, t the time dimension, the operator Δ indicates the first difference;
-β, δ, γ, μ and λ are the coefficients of the different variables and p is the optimal delay; -it τ is the residue of the model; -α is the constant
The results of the estimate are shown in Appendix Table A3 and Figure A1 .
We can see that the granger causality test (Table A4 in the appendix) confirms the existence of causality between the different endogenous variables. In addition, the autocorrelation of residues test (Table A5 in − Fluctuations in per capita income mainly come from its own innovations (94.03%) and tax revenues (5.29%). Public spending, imports and public debt have a marginal influence (0.35%, 0.22%, 0.1%), so this result reveals that a budgetary policy shock dissipates over time and does not significantly change per capita income fluctuations, which would confirm its cyclical effect and its limitations in dealing with the long-term problems defended by the proponents of the new anti-Keynesian theory. − The evolution of public expenditure is explained by its own innovations (90.05%) and imports (8.02%). In fact, within WAEMU, public expenditure is mainly explained by the external part of the global offer. They are, to a lesser extent, influenced by tax revenues (1.1%) and the low influence of debt (0.19%) shows that public spending is done independently of debt dynamics. − Regarding tax revenues, their variance is slightly affected by debt shocks with 0.55%. Shocks in GDP per capita, government spending and imports significantly influence the variance of tax revenues (respectively 15.04%, 12.53%, 11.93%). This result reveals that public revenues are sensitive to these three variables and to their own innovations (59.95%). In WAEMU, the influence of GDP per capita seems logical because tax revenues are mainly deducted from the income of economic activity and the impact of public expenditure is DOI: 10.4236/tel.2018.815215 3497 Theoretical Economics Letters C. S. Kane, I. Sanghare explained by a desire to improve the efficiency of the tax administration. The high dependence of WAEMU economies on imports also justifies its significant influence on the fluctuation of tax revenues. − The variance of imports is determined by its own shocks (91.62%) and public expenditure shocks (6.35%). Indeed, public policies are focused on major investment programs, particularly in infrastructure, which requires a massive import of equipment but also completes the local supply for the satisfaction of operating expenses. − For the public debt, the observation is that its medium-term variance depends almost on its own shocks, i.e. 92.07%. Budget shocks (public spending and tax revenues) account for a total of 5%. This shows that the debt of the WAEMU countries is driven by its own dynamics; it is not very sensitive to the strategies of development and management of public finances. However, the 5% contribution from the public authorities remains low and implies a slight involvement of the authorities in the management of the debt. b) Evaluation of the impact of budgetary externalities Spatial correlation matrices provide a qualitative analysis of the shocks that lead to budgetary spillover effects across countries. As an example, we find that a public expenditure shock in Benin is positively correlated with public expenditure shocks in Côte d'Ivoire but a public revenue shock in Benin is negatively correlated with a public revenue shock in Côte d'Ivoire.
The estimates of the effects of budget spillovers are recorded in the tables below (Table 3 ).
• Impact of a budget shocks in Benin on the growth of the countries 
Impact of a Budget Shocks in Burkina Faso on the Growth of the Countries
The results reveal that a shock of public spending in Burkina Faso results in positive and significant spillover effects in three countries: Côte d'Ivoire (0.277), Niger (0.291) and Togo (0.151). However, the shock has a negative and significant impact on Mali's economic growth (−0.211). For spillover effects resulting from a tax revenue shock, they are positive and significant in some countries, such as Senegal, Mali and Benin, with quite different amplitudes. As for other countries, the public revenue shock on economic growth is not significant (Figure 3 ). 
Impact of a Budget Shocks in Côte d'Ivoire on the Growth of the Countries
A public spending shock in Côte d'Ivoire has negative effects on the economic growth of all the countries in the zone with the exception of Niger (0.322) and Togo (0.179). On the other hand, a tax revenue shock has positive effects only in Togo and Niger. In Senegal, the spillover effect is not significant (Figure 4 ). 
Impact of a Budget Shocks in Mali on the Growth of the Countries
The results show that a public spending shock results in a very significant nega- 
Impact of a Budget Shocks in Niger on the Growth of the Countries
Shocks to public spending produce positive spillover effects on economic growth 
Impact of a Budget Shock in Senegal on the Growth of the Countries
The results reveal that a public spending shock creates positive externalities for all countries of the union with the exception of Côte d'Ivoire. On the other hand, 
Impact of a Budget Shock in Togo on the Growth of the Countries
The results show that a public expenditure shock generates negative spillover effects on economic growth in Burkina (−0.27), Mali (−0.313) and Benin (−0.110).
On the other hand, a tax revenue shock creates positive spillover effects in Niger 
Conclusion and Implication of Economic Policies
The purpose of this paper was to analyze the effects of budgetary spillovers on the economic activity of the WAEMU countries using a dynamic panel vector error correction model (PVEC). Specifically, the objective was first to check whether a budgetary policy shock in one country produces similar effects in all neighboring countries and then to measure the impact of these fiscal externalities on the economic growth of each country. 1) The impact of negative budgetary externalities on the economic growth of neighboring countries.
2) The appearance of stowaway when budgetary externalities are favorable to neighboring countries.
Since budgetary policy is necessary to increase domestic production, it is Such budget coordination has two advantages:
• to promote the convergence of production cycles, i.e. productivity.
• to prevent weak countries from losing tax revenue due to negative externalities.
In the case of WAEMU, the results confirm the structural heterogeneity of the economies. The single monetary policy is likely to be counter-cyclical in some countries and pro-cyclical in other countries, so this leads to conclude that there is a need to integrate heterogeneity into monetary rules. It must also be present in the process of budgetary arrangements to enable a proper allocation of the costs and benefits of belonging to a monetary union. At this level, it is desirable to design, for each WAEMU country, an optimal budget threshold corrected for cyclical effects. Indeed, these countries are exporters of raw materials (cotton, The main limitation of this work is that it does not take into account the institutional and socio-political realities of the different countries of the zone.
However, political and institutional instability can also have significant spillover effects on neighboring countries. It would therefore be important to continue thinking about taking these variables into account in future studies in order to achieve better results. 
